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Terrestrial	 Systems	 (www.predicts.org.uk)—has	 collated	 from	published	 studies	 a	
large,	 reasonably	 representative	 database	 of	 comparable	 samples	 of	 biodiversity	
from	multiple	sites	that	differ	in	the	nature	or	intensity	of	human	impacts	relating	to	
land	use.	We	have	used	this	evidence	base	to	develop	global	and	regional	statistical	
models	 of	 how	 local	 biodiversity	 responds	 to	 these	measures.	We	 describe	 and	
make	freely	available	this	2016	release	of	the	database,	containing	more	than	3.2	




biodiversity	 that	 has	 been	 collated	 to	 date;	 it	 will	 be	 useful	 to	 researchers	 and	
international	 efforts	 wishing	 to	 model	 and	 understand	 the	 global	 status	 of	
biodiversity.
K E Y W O R D S
data	sharing,	global	biodiversity	modeling,	global	change,	habitat	destruction,	land	use
1  | INTRODUCTION
Many	 indicators	 are	 available	 for	 tracking	 the	 state	 of	 biodiversity	
through	time,	 for	example,	 in	order	 to	assess	progress	 toward	goals	
such	as	 the	Convention	on	Biological	Diversity’s	2010	target	or	 the	
newer	Aichi	Biodiversity	Targets	(Pereira	et	al.,	2013;	Tittensor	et	al.,	
2014).	Most	of	 the	available	 indicators	are	 taxonomically	or	ecolog-










ismatic	groups	 such	as	birds	or	butterflies)	 are	not	always	 the	most	
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important	 for	 the	continued	functioning	of	ecosystems	and	delivery	
of	 ecosystem	 services	 (Norris,	 2012).	 Third,	 although	 many	 of	 the	
ultimate	drivers	behind	biodiversity	loss	are	global,	the	most	import-
ant	pressure	mechanisms	usually	act	much	more	locally	(Brook,	Ellis,	
Perring,	 Mackay,	 &	 Blomqvist,	 2013).	 Fourth,	 most	 ecosystem	 ser-
vices	and	their	underpinning	processes	are	mediated	by	 local	 rather	
than	 global	 biodiversity	 (Cardinale	 et	al.,	 2012;	 Grime,	 1998):	 It	 is	
local	 rather	than	global	 functional	diversity,	 for	example,	 that	deter-
mines	how	ecosystems	function	in	a	given	set	of	conditions	(Steffen	
et	al.,	 2015).	 Finally,	 presence/absence	and	especially	 abundance	of	
species	at	a	site	respond	more	rapidly	to	disturbance	than	extent	of	
geographic	 distribution	 or	 global/national	 extinction	 risk	 (Balmford,	
Green,	&	Jenkins,	2003;	Collen	et	al.,	2009;	Hull,	Darroch,	&	Erwin,	
2015),	so	 local	changes	are	 likely	to	be	detected	before	 large	global	
changes	or	extinction.
For	these	reasons,	there	is	a	need	to	model	the	response	of	local	










representative	of	anthropogenic	pressures	 for	 the	 trends	 they	show	
to	be	taken	at	face	value	(Gonzalez	et	al.,	2016).	Furthermore,	in	the	
absence	 of	 contemporaneous	 site-	specific	 information	 about	 pres-








as	 supporting	 information,	 meaning	 that	 many	 potentially	 valuable	
datasets	are	“dark	data”	 (Hampton	et	al.,	2013),	effectively	at	risk	of	
being	lost	to	science	if	they	have	not	been	lost	already.
Since	 2012,	 the	 PREDICTS	 project	 has	 been	 collating	 data	 on	
local	biodiversity	at	different	levels	of	human	pressure	from	published	
papers,	 where	 necessary	 contacting	 those	 papers’	 corresponding	
authors	 to	 request	 the	 underlying	 biodiversity	 data,	 species’	 identi-
ties,	and	precise	sampling	locations.	We	have	enhanced	the	collated	
data	by	scoring	site	characteristics	relating	to	human	pressures	such	
as	 the	 predominant	 land	 use	 and	 how	 intensively	 the	 land	 is	 used	
by	humans.	We	also	used	 the	 geographical	 coordinates	of	 the	 sites	











data	 previously	 released)	 to	 facilitate	 other	 research,	 especially	 into	










Newbold	 et	al.,	 2012).	 Through	 the	 course	 of	 the	 project,	 searches	
were	increasingly	targeted	toward	under-	or	unrepresented	regions,	
biomes,	or	taxa,	in	order	to	mitigate	biased	coverage	in	the	literature.
To	be	 included	 in	 the	database,	 data	were	 required	 to	meet	 the	
following	criteria:	(1)	the	dataset	was	part	of	a	published	work,	or	the	
































































into	 the	 database,	 and	 our	 software	 automatically	 detected	 coordi-






We	 also	matched	 taxonomic	 names	 to	 the	 Catalogue	 of	 Life	 2013	
checklist	 (COL;	Roskov	et	al.,	2013),	allowing	us	to	validate	many	of	


















biomes,	 in	 approximate	 proportion	 to	 their	 contribution	 to	 global	
total	 primary	 productivity	 (Figure	2).	 The	 sampled	 Sites	 span	 94	
of	 the	 world’s	 countries	 (including	 all	 17	 megadiverse	 countries;	
Mittermeier,	 Gil,	 &	Mittermeier,	 1997),	 281	 of	 the	 814	 terrestrial	
ecoregions	(The	Nature	Conservancy	2009)	and	32	of	Conservation	











































































































































































have	 been	 described	 in	 the	 following	 groups:	 Amphibia,	 Arachnida,	
Archaeognatha,	 Ascomycota,	 Aves,	 Basidiomycota,	 Bryophyta,	
Chilopoda,	Coleoptera,	Collembola,	Dermaptera,	Diptera,	Embioptera,	
Ferns	 and	 allies,	 Glomeromycota,	 Gymnosperms,	 Hemiptera,	
Hymenoptera,	 Isoptera,	 Lepidoptera,	 Magnoliophyta,	 Mammalia,	
Mantodea,	 Mecoptera,	 Neuroptera,	 Odonata,	 Onychophora,	
Orthoptera,	Reptilia,	Symphyla	and	Zoraptera	(Figure	4).	Vertebrates—
and	 especially	 birds—are	 overrepresented	 owing	 to	 biases	 in	 the	
published	 literature	 (Figure	4),	 but	 less	 so	 than	 in	many	 other	 data	
compilations	 (e.g.,	 over	 half	 of	 the	 records	 currently	 in	 the	 Global	
Biodiversity	 Information	 Facility	 [GBIF]	 are	 of	 birds;	 www.gbif.org,	
accessed	in	April	2016).	Most	Studies	in	the	PREDICTS	database	sam-













3.4 | Data access and structure
This	 2016	 release	 of	 the	 database—the	 complete	 dataset	 and	 also	
site-	level	 summaries—is	 available	 on	 the	 data	 portal	 of	 the	Natural	
History	 Museum,	 London	 (doi:	 10.5519/0066354)	 as	 comma-	
separated	variable	(CSV)	files	and	as	RDS	files,	the	latter	for	use	with	
the	 R	 statistical	 modeling	 language	 (R	 Core	 Team	 2015;	 RDS	 files	
were	generated	using	R	3.3.1).	A	complete	description	of	the	columns	
in	 the	 extracts,	 along	 with	 a	 visualization	 of	 the	 database	 schema,	



























































































compilations	 include	population	time	series	 (e.g.,	 Inchausti	&	Halley,	
2001),	assemblage	time	series	(e.g.,	Dornelas	et	al.,	2014),	assemblage	







The	 largest	 open	 compilation	 of	 biodiversity	 data	 is	 the	 Global	










Databases	 of	 species	 traits	 continue	 to	 be	 collated	 and	 pub-
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F IGURE  5  (Continued)
(Continues)
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database.	 Recent	 examples	 include	 mammalian	 generation	 time	
(Pacifici	 et	al.,	 2013),	 a	 variety	 of	 mammalian	 traits	 (Jones	 et	al.,	








the	 PREDICTS	 database	 makes	 possible	 investigation	 into	 how	
traits	mediate	species’	responses	to	changes	in	land	use	and	land-	
use	intensity.	Examples	of	published	analyses	have	examined	hab-
itat	 specialization	 and	 geographical	 range	 size	 of	 birds	 and	mam-





















































F IGURE  5  (Continued)







our	 individual	 datasets	 seldom	 take	 a	whole-	ecosystem	perspective,	
being	 instead	 taxonomically	 or	 ecologically	 restricted;	 consequently,	


















land-	use	 scenarios	 (Hurtt	 et	al.,	 2011)	 and	 also	 between	 Site-	level	
response	variables	and	the	scales	of	interest.	The	PREDICTS	database	




Sites	 are	 represented	 as	 precisely	 as	 possible:	 Sites	 often	 represent	
individual	quadrats,	 traps,	or	other	points	within	a	broader	sampling	
regime	 (such	as	a	 transect),	 and	we	 recorded	 (as	 latitude	and	 longi-
tude)	the	coordinates	of	each	Site	rather	than	aggregating	them	into	
coarser	summaries	across	the	broader	sampling	regime.	Third,	where	
the	 relevant	 information	was	 available,	we	 also	 recorded	 the	maxi-
mum	extent	of	sampling	as	a	linear	value	in	meters	(for	22,199	Sites,	














































Montane Grasslands, and Shrublands
Temperate Broadleaf and Mixed Forests
Temperate Conifer Forests
Boreal Forests/Taiga
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TABLE  1 Questions	that	could	be	answered	using	the	PREDICTS	database
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TABLE  1  (Continued)






































































































The	PREDICTS	database	 continues	 to	 increase	 in	 size	 and	cur-




into	 the	 database	 and	 include	 in	 future	 releases.	 There	 are	 three	
priority	 categories	 of	 data	 that	 we	 are	 still	 seeking	 actively:	 bees	




“before–after”	 and	 (especially)	 “before–after–control–impact”	 stud-
ies	of	the	effects	of	land-	use	change	on	terrestrial	assemblages.	We	
are	therefore	seeking	datasets,	linked	to	peer-	reviewed	publications,	
of	 comparable	 species-	level	 surveys	 conducted	 at	 each	 sampling	
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